A novel vaccine strategy to induce mycobacterial antigen-specific Th1 responses by utilizing the C-terminal domain of heat shock protein 70.
Heat shock protein 70 (HSP70) is a member of a highly conserved superfamily of intracellular chaperones called stress proteins that can activate innate and adaptive immune responses. We evaluated the effect of a fusion DNA vaccine that encoded mycobacterial HSP70 and MPT51, a major secreted protein of Mycobacterium tuberculosis. Spleen cells from mice immunized with fusion DNA of full-length HSP70 and MPT51 produced a higher amount of interferon-γ (IFN-γ) in response to the CD4+, but not the CD8+ T-cell epitope peptide on MPT51 than those from mice immunized with MPT51 DNA. Furthermore, because HSP70 comprises the N-terminal ATPase domain and the C-terminal peptide-binding domain, we attempted to identify the domain responsible for its enhancing effect. The fusion DNA vaccine that encoded the C-terminal domain of HSP70 and MPT51 induced a higher MPT51-specific IFN-γ production by CD4+ T cells than the vaccine that encoded MPT51 alone, whereas that with the N-terminal domain did not. Similar results were obtained by immunization with the fusion proteins. These results suggest that the DNA vaccine that encodes a chimeric antigen molecule fused with mycobacterial HSP70, especially with its C-terminal domain, can induce a stronger antigen-specific T-helper cell type 1 response than antigen DNA alone.